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The present work has been entitled: incubation system to intensify the reproduction of 
ostriches, the research was carried out in two stages: the posture stage in the 
AVICOLOR Agricultural Experimental Station, located in the municipality of San 
Francisco de Sales Cundinamarca between 1520 meters above sea level to 2000 




The project is based on analyzing and comparing the investigative information that exists on 
incubators for exotic birds (ostriches) which allow us to make a comparison between the 
technological evolution that has emerged with studies by authors interested in innovating, 
creating and Inventing prototypes that impact the needs of effective poultry reproduction, is why 
the methodology that I will mention below allows us to validate parameters on incubator 
research. 
One of the Methodologies to be used is that of Patricio Morcillo who comments on the following: 
A. Design a process of the Competitive Intelligence structure according to the successive 
phases.  
B. This process shows the obtaining, analysis, validation and dissemination of information of 
strategic value about the organization. 
C. This information is transmitted to those responsible for the organization for decision-
making, fundamentally starting from the identification of the problem, determining the 
surveillance objectives, which lead to the determination of the sources of information in 
order to capture it. 
D. The Patricio Morcillo methodology allows us to carry out precise work on the technological 
surveillance process, based on keywords, definition of the problem, clear validation of the 
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objectives, and above all to obtain a clear search for information with the search engines. 
most powerful on the market with Scopus, WIPO, SPACE, to obtain a clear analysis and 
validation of the information required in the research work. 
To do this, an architecture and design was implemented in hardware and software that allowed us 
to meet the complete characteristics of an incubator machine, all this was validated by the curves 
obtained in the tests and the detailed analysis of each of the devices used, achieving an optimal 
result in the process. The methodology applied consists of obtaining the block diagram and the 
transfer function for the control systems, obtaining this data as a reference continues to apply the 
ROUTH-HURWITZ method, which serves to analyze the stability of dynamic systems and verifies 
that it is a stable system, this process is performed analytically and subsequently with the help of 
the MATLAB software the results are corroborated. Once the aspects applicable to the incubation 
environment have been verified through the software through the simulation, the electrical and 
electronic system of the incubator machine is executed. In this process it was necessary to devise 




INCUBATOR, EGGS, TEMPERATURA, HUMEDICITY, DEVICE, CONTROL, APPARATUS, 
COMPONENT, MÉTHOD, BROODING, HATCHING, INCUBATE, BATCHING, PID, FAN, 
WEIGHT, COMPOSITION, CHARACTERISTIC, USE, APPLICATION, OSTRICH, BIRDS, EXOTIC, 





During the preparation of this undergraduate work, an incubator design was carried out, with IoT 
technology, by electrical systems, with controlled electronic devices, which was feasible and 
feasible in order to intensify the hatching of ostriches that was subsequently tested experimentally 
obtaining 100% effectiveness. 
This incubator has a plus and is that of having all the criteria (temperature, humidity, weight, egg 
flipping, ventilation, CO2 management, internal ovoscope, electrical consumption control, energy 
saving), incubation from an automated system that guarantees a successful incubation of healthy 
ostriches, strong for the development and growth of the bird. 
It is important to note that, for an incubation process, the device must always have all its functions 
activated, so that when there is a power outage to the machine does not interrupt the incubation 
process and the feed is lost, that is why the machine guarantees the electrical flow without any 
interruption since it has solar cells that are recharged and store energy in case of an electric power 
outage. 
Thanks to the expertise gained in the research study and the experiences observed in the farms 
visited, it was possible to document, design and develop the device that today and through 
experimental tests allowed us to verify the effectiveness of the machine throughout the 
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incubation dimension. 
The software (App) that is incorporated and aligned to the incubator, allows to store the data 
supplied by the devices that the machine has, allowing to validate and adjust if necessary, during 
the incubation days, with an industrialized capacity due to the size designed, having four trays for 
an hatching of sixteen ostrich eggs. It is also important to note that the machine can be adapted 
and programmed to all types of incubation of other species poultry. 
In Colombia, companies engaged in ostrich poultry are scarce, due to the lack of implementation 
of new and innovative technologies that allow them to guarantee the life of these exotic birds, 
which by the way are rich in their meat properties and so on, the use of incubators does not have 
enough technology, causing a low birth rate compared to the large-scale system. Because yields 
are low, micro-entrepreneurs no longer get optimal results when hatching ostrich eggs and 
sometimes the egg is lost because incubators do not have automated systems and often processes 
must be done manually which is not effective in some cases. 
Today large poultry companies and many countries with high technological development, have 
specialized systems that guarantee a high efficiency value in their systems. However, this 
technology does not arrive in Colombia easily and usually has high costs. Having implemented 
automated incubation tests with robust control of high quality sensors, it could be concluded that 
the incubation was effective at 100%, resulting in 67 ostriches coming out of their own shells and 
showing life without any involvement. 
Thanks to empirical experimentation it is possible to conclude that if such projects can be carried 
out that improve the income of small producers and entrepreneurs and could contribute to the 
development of the Colombian poultry field. 
With reference to technology and innovation, it is possible to emphasize that the efficiency of the 
incubation process is directly related to the development of automated control schemes, which 
ensure stable and reliable systems when it comes to actual implementation. However, it should be 
noted that using low-cost systems such as Arduino shows versatility and economy, in technical 
implementation, compared to the use of other obsolete systems, while maintaining the stability 
and reliability needed to produce the result with greater reliability with percentages that show 
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